the prevalence of hepatitis A antibodies in a wider selection of the population. Also, two presumptively strongly exposed groups were included in the study, i.e., prisoners with and without known contact with narcotic drugs and groups of patients with different liver disorders.
MATERIALS AND METHODS
Sera were collected from two "normal" control groups. Control group A consists of 229 sera collected in 1979 from healthy blood donors at the Central Hospital in Drammen. Most of these donors are permanent residents of the area in and around the city of Drammen in southeastern Norway. Only one of these donors had a positive history of hepatitis. Control group B comprises 396 sera obtained from the routine material of the Virology Department, National Institute of Public Health, Oslo, that had been submitted in [1978] [1979] for testing viral antibodies in patients with no apparent history of hepatitis. Geographically, sera from most of the regions of Norway are represented in Control group B. Control groups A and B (total, 625 sera) are defined as total "normal" material. The specified groups, including the matched controls, described in the following paragraphs are not included in this normal population.
A group of patients with a variety of liver disorders has also been studied. These patients were originally hospitalized in The National Hospital of Norway, during 1970-1972 (10) . Their liver disease was classified according to histologic criteria (11) , and in a follow-up study in 1978, sera were obtained from 85 of the patients for serologic studies. The liver disorders include chronic active hepatitis (30 patients), chronic persistent hepatitis (6 patients), primary biliary cirrhosis (7 patients), cirrhosis of the liver (12 patients), previous viral hepatitis (5 patients), toxic hepatitis (5 patients) and miscellaneous disorders (20 patients). Age-and sex-matched controls were selected from the routine material submitted to the Virus Laboratory, The National Hospital of Norway, for virus serology other than hepatitis.
From prison inmates in Oslo, 88 sera were collected in 1977, when both drug addicts and non-addicts were tested for hepatitis B. Anamnestic data indicating previous contact with narcotic drugs were available in some, but not all, cases.
From patients with chronic or acute liver diseases which could be attributed to excessive alcohol consumption, 88 sera were received for hepatitis B tests during 1978 and 1979 at the Virology Department, National Institute of Public Health. Age-and sex-matched controls were selected from the routine material.
The presence of hepatitis A antibodies was tested by means of a commercially available radioimmunoassay kit (HAVAB, Abbott, North Chicago, IL). Some randomly selected positive sera were titrated according to the standard procedure.
Antibodies to hepatitis B surface antigen were tested by a radioimmunoassay according to the procedure described by Figenschau et al. (12) .
Statistical analysis of the data was performed by the chi-square test. Yates correction was applied when small samples were compared.
RESULTS
Hepatitis A antibodies were present in 162 (25.9 per cent) of the total 625 normal sera. There was no significant difference in the total prevalence between Control group A, the locally collected sera from blood donors (24 per cent), and Control group B, the sera from the geographically scattered patients (27 per cent). (table 1) .
We have compared the sex distribution in the total normal material. In this comparison, those born after 1945 were not included since nearly all of them were negative. The two normal groups were somewhat different in this respect. In Control group A, the locally collected sera from blood donors, hepatitis A antibodies were more frequently present in the male population (44.9 per cent) than in the female population (22.6 per cent) (table 1). The difference is significant (p < 0.05). The age distribution of the two groups is similar; the median birth year for males was 1933, and for females, 1936. In Control group B, there was no significant difference between the sexes. In the total study, there was a slightly higher frequency among males than females (46 vs. The prevalence of hepatitis A antibodies in patients with various liver disorders and in matched controls is summarized in table 2. There was no difference between these groups and no significant difference between the liver disease group and other control groups when considering the age distribution of these patients. The median birth year was 1931. No patients having any of the diseases mentioned under "Materials and Methods" had elevated hepatitis A antibodies compared to the rest of the patients or to the matched controls. The titers of antibodies were comparable to those usually found several years after hepatitis A infection. Antibodies were more frequently present among males both in the patient group (59 vs. 36 per cent, p < 0.05) and in the control group (69 vs. 28 per cent,/? < 0.01). It should be mentioned that males in both groups were somewhat older (median birth year, 1927) than females (median birth year, 1937). The difference, however, was present in each comparable age cohort. Data for the prison inmates, 17-37 years of age, are shown in tables 3 and 4. Among prison inmates born between 1940 and 1955, the prevalence of hepatitis A antibodies (26 per cent) was high compared to the prevalence among males born in the same period in Control group B (5 per cent). On the other hand, no positives were registered among prisoners born after 1955. Prevalence of antibodies against hepatitis B virus was also high (48 per cent), especially when anamnestic data revealed drug addiction among those from whom such data were not obtained (79 per cent vs. 28 per cent). It is not unlikely that a fair proportion of the latter should also be considered drug addicts. Among prisoners born between 1940 and 1955, the prevalence of hepatitis A antibodies was significantly higher for those who were anti-HBs positive than for those who were anti-HBs negative (44 vs.
13 per cent, p < 0.05). The younger prisoners were more frequently anti-HBs positive than were those born between 1940 and 1955, but they were all anti-HAV negative.
The frequency of anti-HAV among 88 patients with chronic or acute liver diseases which could be attributed to excessive alcohol consumption was 39 per cent, which did not differ significantly from the frequency within an age-and sex-matched group of normal patient sera (table 5) . These patients were born between 1910 and 1959 (median birth year, 1934).
DISCUSSION
The most important finding in this investigation, the marked decline in the age-specific prevalence of hepatitis A antibodies, is in general agreement with studies from other countries (4, 5, (7) (8) (9) , and in agreement with Norwegian health statistics, based on notification of clinically diagnosed cases of infectious hep- atitis. The rate of decline is, however, different. In most countries, e.g., Sweden and Switzerland, the decline proceeds gradually, starting early, i.e., in the 1920s or 1930s, while in other countries, e.g., Greece, the decline begins later (4). In Norway, the main reduction apparently took place in two major steps. Among people born prior to 1920, the prevalence of antibodies is high. Although age-dependent variations among them have not been studied in detail, at least 80 per cent are positive among those born during the first decade of the century. For the population born during the 1920s and most of the 1930s, the prevalence is on the order of 50 per cent and almost independent of age. Within a few years, a striking decrease took place, starting among those born just before Norway became involved in World War II, in early 1940. The prevalence is less than 10 per cent among those born after 1943.
In 1941 a large epidemic of infectious hepatitis began and was registered throughout the country during the following two years before it declined. The most likely interpretation of the serologic data is that the prevalence of hepatitis A infection had already decreased after 1920, and that if people born after 1920 were anti-HAV positive, they mainly became so during the war epidemic. Only very young children escaped the infection. It is somewhat surprising that only one person remembered an earlier clinical jaundice. Hypothetically, another interpretation may be that a possible pre-existing agedependent prevalence was counterbalanced by a lower attack rate within the older groups during the war epidemic. However, the records indicate that the war epidemic was rather unique in extent and that during the 1920s and 1930s only sporadic and local outbreaks took place.
The prevalence of hepatitis A antibodies in our two control groups is comparable, except for the age cohort born between 1936 and 1940. The difference is entirely due to the female population; prevalence in males is comparable in the collections. This difference can possibly be explained by an uneven pattern of the epidemic during the war years, i.e., the epidemic in this age group could be less pronounced in the district of Drammen than in the entire country; however, that would not explain the difference between the male and female population. The pattern found in another local collection of sera from the area around the city of Lillehammer was generally the same as in our locally collected material (4) . The higher prevalence of hepatitis A antibodies in men in several of our serum collections is somewhat surprising, and difficult to explain. In the majority of the other reports, no difference was found between the sexes. However, males constituted two thirds of 109 Swedish hepatitis A patients (13) . Males were also slightly overrepresented in a Danish study (14) and in the Norwegian statistics of the infectious hepatitis cases notified on the basis of clinical symptoms. It is possible that due to some unknown epidemiologic factor(s) in the Scandinavian countries, there is a real predominance of men with regard to infection with hepatitis A. A recent report (15) shows an increased incidence of hepatitis A in male homosexuals in the United States. Our data do not allow us to analyze this question, and the possibility that this may be a factor cannot be excluded.
Since World War II, the incidence of hepatitis A infection has been very low in the general population. Among certain groups, such as drug addicts, the situation may be different. Within the group of imprisoned addicts studied, a fairly high proportion had been infected with hepatitis A, but the incidence was lower than for hepatitis B. The youngest group of addicts studied had at that time not been exposed to hepatitis A, although most of them had hepatitis B infection. Thus, there may be a decline of hepatitis A infection even in this special group, although the reduction came several years later than in the general population. Alternatively, these young addicts had not become infected at the time of the investigation. Attempts will be made to follow up this group.
Proven progression of hepatitis A infection to chronic hepatitis has not been seen (13) . The prevalence of anti-HAV in our study was not found to be different between controls and patients with various liver disorders, including patients with chronic active hepatitis, chronic persistent hepatitis and previous viral hepatitis. Thus, our data confirm the earlier findings that indicate that hepatitis A infection is not responsible for chronic hepatitis.
